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Pepresented in cut, has in a comparatively short time become widely popular among Lecturers and others 
for various valuable improvements which no other Magic Lanterns possess, 

Examining the cut, it will readily be understood that the instrument may easily be directed to any Je- 
sired angle. The adjustment of the blow-pipe is done on an entirely new and approved plan, and when 
properly secured will not get out of order. The regulating of the limeis controlled by a simple contrivance 
below the lantern, which keeps the lower portion of the lime-holder perfectly cool, and no heat can 
interfere with the proper management of the lime. 

The condensing lenses, accurately mounted in brass cells, which are secured to lantern b, means of two 
thumb-screws, may easily be removed for cleaning the lenses. The carrier, when placed, in position, will 
remain perfectly centred during the lecture. All wooden slides are centred by means of a simple device 
attached to one side of the lantern, The body of the instrument is made ofthe very best Russian sheet 
iron, all Spe folded and riveted, nicely ornamented in black and gilt; all other parts are highly finished 
and plate 

The above Magic Lantern, with first quality condensing lenses 4 1-2 in. in diameter; first quality 1-4 size 
Achromatic Objective, nicely mounted in brass, with rack and pinion adjustment for focusing, and first 
quality Oxy. Hydrogen Burner, $40.00. ttachment for Coal Oil, $5.00 extra. 

Refer, by permission, to a few parties using my Magic Lantern: 

AMERICAN MUSEUM OF NATURAL HisToRY, Central Park, (77th St. and 8th Ave.) } 
New York, Nov. 3d, 1884. 

Having examined many kinds of Stereopticons that have been offered at moderate prices, we have selected 

Mr. BESELER’S as the best for the price, and have purchased them only. ALBERT 8S. BICKMORE, 


I do endorse the above, and from a thorough practical knowledge can recommend them to any one in 
need of a first-class instrument. L. C. LAUDY, Operator, Lecture Dept. Am. M. Nat. Ilistory. 
Prof. P. W. REDFORD, College of Pharmacy: Dr. L. H. LAUDY, School of Mines, N, Y. City. 
SAM. F. JONES, Attorney at Law, Hartford, Conn. 
Darlot Objectives. 
Nicely mounted in Brass, with rack and pinion adjustment for focusing, can be had in matched pairs. 
Prices: 1-4 size, 4 1-2 inch focus, $7 00 | 1-2 size,7 inch focus, sit 50 | 4-4 size, 1 1-2inch focus, $30 00 
1-3 “751-2 + ST 12700228 = B 158% 548 1 00 
Magic Lantern Gaveedses: 
4inch diameter, $3 60. 41-2 inch diameter. $4.00. 5 inch diameter, $4 50.—each. 


g@~The following table of sizes and distances will be Fone very useful to parties not familiar with these 
important facts: 


1-4 size Objective, nH ft. distant, gives a7 ft. Picture | 1 2size Objective, 60 ft. distant, gives a = 1-2 ft. Picture 
1-4 ae 10 = 2 ay 57 

13 °° “ ri its “ 12 “e 9-3 + be 64 “ ve 17 

1-8 ° be 50) ac ete si 1] ‘ 14-4 -*6 x0 ac a“ 16 * 

1-2 “ 3u “ “ 14 “ {4-4 “ 100 “99 


CHAS. BESELER, 218 bea St., New York. 
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ANTI-INDUCTION CABLE A SPECIALTY. 


No. 67 Stewart Street, - Providence, R. |. 
EUGENE F. PHILLIPS, President. W.H. SAWYER, Sec’y and Electrician. 


Buy only the Livermore Stylographic Pen. “Itis 
the only Pen of its kind worth haying at any price,” so say our 
customers. Every Pen is made of the Best Non Corrosive 
Materials, and the workmanship is unequalled. 

Made and warranted by the STYLOGRAPHIC ~ * 

PEN CO., Brook and Arnold Streets, et 
PROVIDENCE, R. I. 
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oe blown in all four ounce bottles and that 
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across it. This Ink is especially adapted to the 
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ZEISS MICROSCOPES. 


Microscopes of this celebrated Maker always on hand, 
New arrivals of Stands, Va & Vb, VI. VII. & VIIL., 
For Students and Physicians, at Lowest Catalogue prices. 


+ OBJECTIVES, OCULARS, BINOCULARS, SPECTRAL AND MICRO- 
METER EYE-PIECES, CAMERA LUCIDAS, CONDENSERS, ete. 
The optical apparatus made by Mr. Zeiss, being constructed upon formulz furnished 
-by Professor E. Abbe, of- Jena, are recommended by the most celebrated Microscopists 
throughout the world. 


The new Catalogue (in German) just out, being very voluminous, will be forwarded 
to applicants for 6 cents in postage stamps. We expect shortly 


Microscopic Preparations of Bacilles, 
of Choleras, Tuberculosus, Diphteritis, Lepra, etc., etc. For sale to Physicians and 
Students at lowest prices. 
Telescopes, Microscopes, Opera and Field Glasses, Barometers, Thermometers, 
Drawing Instruments, Magic Lanterns, etc. f 


FR. J. EMMERICH & SON, 


Agents for Carl Zeiss, of Jena, 
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Fine Chemicals ¢ Strictly Pure Acids, 
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Chemical Apparatus for sale. 
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- LABORATORY DYNAMO. 


Price $100. 


Designed especially for Experimental and Lecture Room purposes. 
Mechanism for hand power also furnished. 


N. S. COLLYER & CO., 
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PROFESSOR APPLETON’S CHEMICAL TEXT-BOOKS. 


The Young Chemist, = - - - Price $0.90 
Qualitative Analysis, - ~ - - - as .90 
Quantitative Analysis, - - ~ - “— 1.50 


~ These books are unsurpassed in the help they afford to teachers. 


The Boston Fournal of Chemistry, referring to the first two of the 
series, says: 

“These text-books are among the very best which have appeared in 
this country. * . Mr. Appleton has conferred a great boon upon 
young students, and it will be long before better text-books can be devised 
for their instruction.’ 


From Professor H. B. CoRNWALL, Fohn C. Green School of Science, 
Princeton, N. F< 


“For students who wish a preliminary training I have not seen a better 
course than Professor Appleton’s Quantitative Analysis.” 
Copies sent by mail, postpaid upon receipt of the advertised price, by 


G. ROSCOE & COMPANY, 


Box 17, Providence, R. I. 
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ScHoot oF Miners, CoLtumBra Counerar, N. Y., 
Has assumed the Editorship of 


Anthony's + Photographic + Bulletin, 


And it will therefore be to the advantage of everyone interested 
in the 


CHEMISTRY OF PHOTOGRAPHY - 


To send us their subscription. 


SAMPIE COPIES FREE. 


We append a few testimonials. 
Read what is said of ANTHONY’S BULLETIN. 


Here is my year 1883 payment for your most valuablé jotirnal. The exrra dollar for 
the illustrations is just nothing along side of some of your camera curiosities, such as that 
extra rapid view of Broadway. M. B. KILBURN, Coaticook, Canada. 

As a novice in photography I have examined all or. nearly all the journals devoted to 
the art, and find none so thorough and competent as the Bulletin. The subjects are well 
selected and admirably treated, and the most noted and one of the best features in it is the 
information which it affords on all the recent advances made and being made in our art in 
Europe, in which you display a marked and commendable effort to disseminate all the 
light possible on the most intricate ana interesting of subjects, and for such you are justly 
entitled to the recognition and respect ofthe photographic fraternity. 

MICHAEL WHALING. 

You have sent me the Bulletin from its first issue, and it has become a familiar friend 
about the gallery that is always welcome, and profitably entertains us in our leisure hours 
without boring us with the oft repeated remark that ‘‘you can’t afford to be without us.” 

D. R. CLARK, Indianapolis, Ind. 

Although I have been out of the photographic business for about three years I take as 
much pleasure in the Bulletin as ever. W. H. JENNINGS, Norwich, Ct. 

It is like the Tropical plates, cannot do without them. 

CHAS, E. WALLIN, Montgomery, Ala. 

The Bulletin is an old and warm friend of mine, and our relations must continue right 
aloug. I should feel lost without its regular visits. 

L. E. BEARDSLEY, Defiance, O. 


We cannot do without it. A. N. STAUFFER & CO., Mt. Pleasant. 


E. & H. T. ANTHONY & CoO., 


Photographic Apparatus and Materials for Amateurs 
and Professionals. 
591 BROADWAY, = 3 - NEW YORK. 
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EDITORIAL GREETING. 


The third annual issue of 


THE LABORATORY HANDBOOK 


is now offered for the favorable consideration of the scientific world. Many of our 
friends have found the previous numbers serviceable; they will discover in this one 
several new features that we trust will merit their approval. 

We are already indebted to many users of the little book for valuable advice; we 
shall be happy to receive in the future such other suggestions as any of our readers 
may offer, in the hope of yet further improving the HanpBook, 


THE EDITOR. 


ASTRONOMICAL NOTES FOR 1885. 
ECLIPSES. 
t 
In the year 1885 there will be four eclipses, two of the sun and two of the moon. 


I. An annular eclipse of the sun on | III. A total eclipse of the sun on Sep- 
March 16, visible at Washington as a par- tember 8, invisible at Washington, but 
; | visible in the South Pacific Ocean. 


CIRCUMSTANCES OF THE ECLIPSE. | IV. A partial eclipse of the moon on 
H. M. | September 23-24, visible at Washington; 
ipelipse begins: ...s-.<0..2..2. 10 o9 A. vu. | also on the Atlantic Ocean, North and 
Central eclipse begins..... ... fae 5 aap South America, and the Pacific Ocean. 
Central eclipse at noon........ 1 06 P.M. TIMES OF THE PHASES. 
Céntral eclipse ends.....:.... Bdge st | foe 
Re meniaanes =fno8- 2 : ayaa Moon enters penumbra.... ... II 52 P.M. 
II. <A partial eclipse of the moon on | Moon enters shadow.......... I 06 A. Me 
- March 30, invisible at Washington; visible Middle of the eclipse.......... Ba donee se 
in the Western. Pacific Ocean, Asia and the Moon leaves shadow... .. ... 4 14 “ 
eastern portion of Europe and Africa. Moon leaves penumbra....... Cie} pane 
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UNITED STATES POSTAL REGULATIONS. 


FIRST CLASS ‘MAIL-MATTER. 


Lerrers.—This class includes letters, postal cards, and | ey sealed or otherwis 
closed against inspection, or anything containing writing not allowed as an accompaniment’ 
to printed matter, under class three. Postage, 2 cents each half-ounce or fractio 
thereof. ‘On local or drop letters, at free delivery offices, 2 cents. At offices where n 
free delivery by carrier, 7 cezt. Prepayment by stamps invariably required. Postal car 
1cent. Registered letters, ro cents in addition to the proper postage. 

The Post. Office Department or its revenue is not, by law, liable for the loss of any reg: 
istered mail matter. 


SECOND CLASS. 


REGULAR PusLicaTions.—This class includes all newspapers, periodicals, or matte: 
exclusively in print and regularly issued at stated intervals as frequently as four times 
year, from a known office of publication or news agency. Postage, 2 cents a pound o: 
fraction thereof, prepaid by special stamps, when sent by the Publishers; when sent 
others than the publishers, 1 cent for each four ounces. Publications designed primaril 
for advertising or free circulation, or not having a legitimate list of subscribers, a 
excluded from the pound rate, and pay third-class rates. 


THIRD CLASS. 


OTHER PRINTED Matrer.—Mail-matter of the third class includes books, transien 
newspapers and periodicals, circulars, and other matter wholly in print, proof-sheets, cor- 
rected proof-sheets, and manuscript copy accompanying the same. MS. unaccompanied 
by proof-sheets, letter rates. Limit of weight, 4 pounds each package, except single 
books,—weight not limited. Postage, 1 cent for each 2 ounces or fractional pari 
thereof, invariably prepaid by stamps. 

FOURTH CLASS. 

MERCHANDISE.— Embraces merchandise and all matter not included in the first, second, 
or third class, which is not liable to injure the mail-matter. Limit of weight—4 pounds. 
Postage, 1 cent each ounce or fraction thereof, prepaid. All packages of matter of the 
third or fourth class must be so wrapped or enveloped that their contents may be exam- 
ined by postmasters without destroying the wrappers. The sender of any book may write 
names or addresses therein or on the outside, with the word ‘‘from” preceding the same, 
or may write briefly on any package the number and names of the articles inclosed. 


RATES OF POSTAGE TO PRINCIPAL FOREIGN COUNTRIES. 


Letrers —Two cents for every half-ounce or fraction thereof, to Canada, Nova 
Scotia, Prince Edward Island, New Brunswick, and British Columbia; ive cents to all 
European countries, and to Japan, Bermuda, Brazil, Peru, British India, Mexico, etc. 
Higher rates are charged to out of-the-way places, not reached by direct mail. 

Newsparers.—One cent for four ounces or fraction to Canada and the Provinces; : 
one cent for two ounces to Great Britain, France, Germany, and all foreign counts 
except those to which the letter postage is more than jive cents. 


POSTAL NOTES. 


The law providing for postal notes went into effect on September 3, 1883. Postal Notes | 
are issued on any money order office in the United States for any sum under five dollars. | 
‘The fee is 3 cents. The notes must be presented for payment within 3 months from the 
last day of the month of issue. ¢ 


POSTAL MONEY ORDERS. 


_ An order may be issued for any amount, from ove cent to one hundred dollars, inclu- . 
sive, but fractional parts of a cent cannot be included. 
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Professor Appleton’s 
SERIES OF CHEMICAL TEXT-BOOKS. 


These books are unsurpassed in the help they afford to teachers. 


The Boston Fournal of Chemistry, referring to the first two of the 
“series, says: “These text-books are among the very best which have 
appeared inthis country. . . . Mr. Appleton has conferred a great 
‘boon upon young students, and it will be long before better text-books 
_ can be devised for their instruction.” 


From Professor CHARLES E. MONROE, A. M., 
U. S. Naval Academy, Annapolis, Md. 
“J have read with care a copy of Appleton’s Quantitative Analysis, and 
I find it well adapted to schools where chemistry is taught as a means of 
' culture, and where a course in analysis is required in order to illustrate 
the methods employed and accuracy attainable in quantitative measure- 
ment. 


_ “The methods chosen and the processes described are, as a rule, sim- 
ple and easily executed, and are calculated to give tolerably accurate 
results in the hands of the ordinary student. 

“The directions are brief and clear, the notes admirable. The typog- 
“raphy is excellent, the form convenient.” 


From Professor F. W. CLARKE, S. B.., 
University of Cincinnati, Ohio. 
_ “T have carefully examined Professor Appleton’s little volume on Quan- 
titative Analysis, and it impresses me quite favorably. 
“T should think it would be of great service to those teachers of the 
science whose own training has been limited. j 
“The chapter on the chemical balance is excellent.” 


iz From Professor J. J. BROWN, 

hy Syracuse University, Syracuse, N.Y. 

_ “T have carefully examined Appleton’s Quantitative Analysis. I am 
much pleased with it; in many respects I think it far preferable to any 
works I have seen put in the hands of students commencing the study of 
Quantitative Analysis. I shall use it when my classes are ready for it.” 


From Professor HARVEY W. WILEY, 


Purdue University, Lafayette, Ind. 
“T regard Appleton’s Quantitative Analysis as a thoroughly reliable work 
on the topics of which it treats. 
“The directions for manipulation are full and plain. 
“I think the work will prove exceedingly valuable to that large class of 
young persons who would like to pursue chemical studies and are not per- 
mitted to have the guidance of a competent teacher.” 


From Professor A. B. AUBERT, 
- Maine State College, Orono, Me. . 
“I have looked over Appleton’s Quantitative Analysis, and judge it to 
be an excellent elementary text-book, as well as hand-book. 
“The explanatory notes are full and make the study of quantitative 
: _ determinations easy to students and time saving to the teacher.” 


ii PROFESSOR APPLETON’S CHEMICAL TEXT-BOOKS. 


Pennsylvania Military Academy, Chester, Pa. 2 


“I take pleasure in stating that Iam delighted with Appleton’s Quanti- 
tative Analysis. It supplies a need that pupils have long felt, and which 
professors will not be slow to recognize. In consequence of this it must 
have a wide and ready sale. 

“* Tts methods are clear and concise, and it will make an excellent text- 
book.” 


4 
ar cae 
From Professor B. F. MORLEY, . 


Fron Professor J. F. EASTWOOD, 
Bethany. College, Bethany, W. Va. 


“T have examined Appleton’s Quantitative Analysis, and like it vers 
much. I shall use it in my laboratory.” j 


From Professor M. B. HARDIN, : 
Virginia Military Institute, Lexington, Va. ! 


“Appleton’s Quantitative Analysis is a very good work of its ‘lea and 
is gotten up in style which does credit to the publishers. It appears to be 
especially adapted for the purpose of recitation, where the object is to 
keep before the mind of the student a distinct outline of the successive 
steps in various analytical determinations.” 


From Professor H. CARRINGTON BOLTON, Ph. Da 
Trinity College, Hartford, Conn. 


*¢T have suileie th Appleton’s excellent ‘Short Course in Quantitative 
Analysis,’ which suggests to me several very useful points: I have not 
analyzed its contents fully, but approve highly of the work in the main.” 


From Professor H. C. COON, M. D., | 

Alfred University, Alfred Centre, N.Y. j 

“T think the works that I have used, Appleton’s Young Chemist and 

Appleton’s Qualitative Analysis, are very excellent guides to students in. 

their laboratory work. They are works in the right direction. I like 
them very much.” at 


From Professor EDWARD HART, Ph.D., 
Lafayette College, Easton, Pa. 
“ Appleton’s Quantitative Analysis seems to be an excellent work.” 
From Professor G. E. PATRICK, 
Kansas State University, Lawrence, Kansas. 


“ Appleton’s Quantitative Analysis is just the thing for beginners in that. 
branch of chemistry. It is explicit without being tiresome, and it will sath 
the instructor much time and many words.” 


From Professor T. C. VAN NUYS, 


Indiana State University, Bloomington, Ind. 


: 


“As far as I have been able to examine Appleton’s Quantitative Analy: 
sis, | am very favorably impressed with it.” (4 


} 
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From Professor A. H. SABIN, M. S., 
3 University of Vermont, Burlingtou, Vt. 
_ “YT have received Appleton’s Quantitative Analysis, and after using it, 
can say that I like it very much. It is exactly what is needed: a cheap 
and thorough book on the subject for students who are not taking a very 
extended course. 
_ There is not a laboratory i in the: country where this book would not be 
valuable for teaching purposes.” 


From Professor JAMES A. DODGE, ~ 
Untversity of Minnesota, Minneapolis, Minn. 

“ have examined the present edition of Appleton’s Quantitative 
Analysis, and consider it an excellent book, very well suited to our pur- 
pose. I think it probable that we shall shortly make this a regular re- 
ered hand-book for beginners in this branch.” 

Q From Professor R. W. JONES, M. A., 
i University of Misstssippt, Oxford, (Lafayette Co.) Mess. 

“I commenced last session the use of Qualitative Analysis, and like it. 
I am using it with the beginners this session.” 

arom Professor. CHARLES R. FLETCHER, S. B., 


Boston University, Boston, Mass. 


: 
: 
Sa ar 
: 
. 
. 


_ “Knowing Professor Appleton’s power to present, chemical facts in a 
clearer manner than many writers, it has been my intention to use his 
books i in the laboratory whenever I may be able.” 


From Professor J. C. FALES, 
: Centre College, Danville, Ky. 
— “Tf Professor Appleton’s Quantitative Analysis proves as satisfactory as 
his Qualitative Analysis in the hands of beginners, it will be a valuable 
help.” 
' From Prof. P. de P. RICKETTS, E. M., Ph. D., . 
Columbia College School of Mines, New York City. 

“TJ have carefully examined Appleton’s Quantitative Analysis and con- 
‘sider it one of the best little works I have ever seen on the subject. 

“I admire particularly the clear and explicit way of stating the reasons 
for the adoption of processes of analysis and use of various reagents.” 


From Professor CHAS. A. GOESSMANN, Ph. D., 
Massachusetts Agricultural College, Amherst, Mass. 

“TI have examined Appleton’s Quantitative Analysis with much pleas- 
‘ure, and consider it a very valuable addition to our chemical literature for 
the instruction of beginners in practical analytical chemistry. 

_ The technical execution of the work is not less praiseworthy than the 
judicious methods adapted to meet the wants of the student when entering 
the field of quantitative analysis and to assist materially the teacher in his 
task of intelligent instruction.” 


From Professor ALONZO COLLIN, 
University of Nebraska, Lincoln, Neb. 


‘*T have been using Appleton’s Quantitative Analysis this session, and 
ean say that I am much pleased with it.’ 
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From Professor GHARLES A. SCHAEFFER, Ph. D., 
Cornell University, Ithaca, N. Y. 

“I had postponed looking over Appleton’s Quantitative Analysis until I 
could examine it thoroughly. This I have done, and will venture to 
express my hearty approval of the book. For the purpose for which it is 
intended, that is, as a guide for beginners, it is certainly well written and 
thoroughly, and I shall be very glad to recommend it to all students com- 
mencing Quantitative Analysis.” 


From Professor H. B. CORNWALL, 
Fohn C. Green School of Sctence, Princeton, N. Ff. 
“For students who wish a preliminary training I have not seen a better 
course than Professor Appleton’s Quantitative Analysis.” 


From Professor W. W. DANIELLS, M. S., 
University of Wisconsin, Madison, Wis. 
“ Appleton’s Quantitative Analysis has very many merits, and is evi- 
dently the work of a painstaking and successful teacher. 
*T know of no other work covering the same ground so well adapted 
for beginners in Quantitative Analysis as is this.” 


From Professor SIDNEY A. NORTON, Ph. D., 
Columbus, Ohio. 


“T am sorry that the Quantitative Analysis is no longer, and am pleased 
with its method.” 


From Professor LA ROY F. GRIFFIN, A. M., 
Lake Forest University, Lake Forest, Ill. 


“Allow me to express my high appreciation of Professor Appleton’s | 
three chemistry works, particularly the Quantitative Analysis. I have 
used them all since their first publication, and shall continue their use. 

“The Quantitative Analysis I am particularly pleased with, for it seems 
to lead the student to acquire very quickly that accuracy and care mee 

‘ develope confidence in his own operations.” 


From Professor ABRAM LITTON, M. D., 
Washington University. St. Louts, Mo. 


“ Appleton’s Quantitative Analysis is the best elementary work on the 
subject that I have ever seen.” 


The Young Chemist, - Price 90 Cents. 
Qualitative Analysis, [* 90 £4 oi 
Quantitative Analysis, poate. fees # 


These books are unsurpassed in the help they afford the teachers. 
Copies sent by mail, post-paid, upon the receipt of the advertised price, 
by ; 

G. ROSCOE & COMPANY, 
Box 17, Providence, R. I - 
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UNITED STATES POSTAL REGULATIONS.—-Continued. 


"Over $60 and not exceeding $70........ ......... See ans tahoe ee ere ir eee 35 cents. 
Mme 7 AN HOt EXCCCAING DOO. cine. ee ws cine; une eeccscsecestcateses 40 cents. 
RE iI GIAO IS CROCCO G 2 DIOO son sige ong ot nce secs aswcesdsen sans sebecace 45 cents. 


. 


For Great BRITAIN AND IRELAND. 


Ray AON CPOE ECE Rls. cry. 6a lal o'3)a'e)sinpa die wins aso ace ddcvie tyaisesies scons aeus $ 25 
eI REE AMMEE IGE OXCECCINE HAG. eos cece secs ceccscoecedactaee wis ges 5° 
IE CG @RCOPIUS BAO. vc) ala ccs enc (kk Wb lacew an K's Iaeksiesesinve  Coerecels Jo 
‘Over $30 and not exceeding $40.................... Ea gad seis canon waateind eee cues 8s. 
Over $40 and not exceeding $50..... ae eee MER ARE E: 0.0! taG « cise (oad aid as oh ace I 00 


For Canapa, SwitzeRLAND, GERMANY, FRANCE, ALGERIA, AUSTRIA, Norway AND. 
SwepEN, Denmark, BreLcium, PorruGaL, Jamaica, NEw ZEALAND, New Sourtu 

ALES, VICTORIA, TASMANIA, QUEENSLAND, HawatlAN KinGpom, Cape CoLony 
AND WINDWARD IsLANnps. ‘ 


nie ea AME OR COOMING BIGGS qc unleicicn cca en gel ions et caseeeleclnve peseeeset a 15 cents. 
ETNEN GET FICE CROEOCOINIE DAs oan oon samme o's his iecivadieim ences olen! sess i¥eise 30 cents. 


NIE! AEUCT HOE CRCOCCIN HAO Sc ais aie scenic ca cele) eres edeesasencesescsaenns 45 cents. 
SNAG GENE TIDE CRCECUIND DAOC: «ca lee ais os ews viaiec vows een case bese wets cees 60 cents. 
_ Over $40 and not exceeding SR UE BE ee ADS EA er Re eee 75 cents. 
RO RPI RO ord fos sla sf cng bccn WE. Salm dio Di sleinle gcn'e sae ned eased $ 35 
Over $10 and not exceeding $20....... .... BL CAY Ge Loe NAS RLOE YE ota ead aa CM 7° 
aT NRE AIM eR OPON MCN 6 ona saya sisins gis Sani ciea- omiee as jase daweeediessingce I 00 
SN NAEE AEE ME NOREEN TAO o 5c. ols cia vsiclvle Skis dl oie veces xsee coves cecp sate ema I 25 
Over $40 and not exceeding $50........0-e- cece eeceeee paw in att thie etal ie port I 50 


| When a larger sum than one hundred dollars is required, additional orders must be 
obtained; but no more than ¢#vee orders will be issued in one day from the same post- 
office to the same remitter in favor of the same payee. 


REGISTRATION OF DOMESTIC AND FOREIGN MAIL-MATTER. 


| First, third and fourth class matter may be registered. Third and fourth class matter 
must be unsealed, fully prepaid at the proper rates, and conform to all requirements. No 
matter excluded by law hom the mails can be registered. Postmasters are not required to 
receive letters or other matter for registration on Sunday or legal holidays. 
| The fee on any registered matter, domestic or foreign, is fixed at ten cents on each letter 
_ or parcel, to be affixed in stamps, in addition to the postage. Two or more letters or par- 
cels addressed to, or. intended for the same person, cannot be tied or otherwise fastened 
_ together and registered as one. 


SCHEDULE OF UNITED STATES PATENT FEES. 


See ale each application for a Patents/.4 50. sea sec veeei ise es ceeeane cone eess 
On issuing each original patent (17 years) 
On application for re-issue 
On application for extension 
On granting every extension of patent (7 years) i ? 
On Gach caveat ........2..-000e6 eee We Seki dc gnaw ane Geo aes os = ieee rae 
RE a IOAN Uke PA MANIINIO@ ES AIACMIEL co sojerc oclcini oe siceje pn Vain vicide noha gee seceesccnse 
On appeal to Commissioner of Patents .........00.6essnesececteees cecceeceene nae 
Ben Gling 4 disclaimer. <.o).. osc scesecaseccseneete 21 Nee AE Re ot re 
On application for design (3 1-2 years).......2..202 seeeee, 

MM AtIea te CESIEIE (7 YEAIS) on... o2)- oles caietosc cad cecescs tgs Seseseedenidee’s 
PMP CateM GE CIONINE (TH YERIS) casa: 05 <0 ss ses eve cc cedccsecetene: sacreee ces 30 00 
Rte REC EO EAE CA WOAIS hoc lies cine olt'siaa) cade sacinsccseciacvsaces: eleva! a 25 00 
SE TATION CAD OAEM Mt sd cle si e's cfs nase ssh eves tvdabebse cee) svctvaceveereces 6 00 


88888888888 
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TABLE BASED ON THE LATEST REVISION OF 


ATOMIC AND MOLECULAR WEIGHTS. 


\ (Derived from Professor F, W. Clarke's figures.) 


Approxim’e roxim’ 
NAMES OR FORMULAS.] WEIGHTS. Weights. NAMES OR FORMULAS.| WEIGHTS. | Weights. 
nes homo Al.....4] 27.0090 27. Cobalt; Con 58.8870 
ALO IOI .9079 IOL.g Mgcace wee : 
Al,(S0,) 9. NH)» eet ee iiss 2 
50, 1'24H,0... | 904.5280 | 904-5 CuSO4+5H.0..... 248.8267 
Antimony, Sb....... T19 9550 120. 
Sb,0,-. siipeminien oe pe a 303.8 |) Didymium, D....... 144-5730 
ORC ween ene 335-8620 335-9 Erbnim) Bis a54 sie 165.8910 
K Sb ni Bo aia Fluorite; Fi asse0 53% 18.9840 
Oo+3¢ HeO..... 331-5931 331.6 2 
: Gallium,Ga..: ....- 68.8540 
Arsenic, im Poi TE 74-9180 74-9 Gluci eae 
7 0 ce oe 197-7259 107-7 bebepeanatcis bspadeenik 2 9 0850 
As.5S3. 245.7880 245.8" |) Golds At. sick oun 196.1550 
NH, Mg As Oe: Fe I2 iva H 
i = Oe 396.3108 396.3 YH oy ei dibeorne= 
MssAs:O7, 064.5 45 309 . 4971 309-5 GED? ih aie ivan hs wate 17.9633 
Barium; Bass. s.6.55 136.7630 136.8 || Indium, In......... 113.3980 
BaCl,+2H.0...... 243-4296 243-4 lod I 
Bas OPe5. Wi 355% 232.6002 232.6 ete t soe ats ayia i 
Bismuth, Bi ........| 297.5230 | 207.5 Agi ee 
BisOis gee! och vs 462.9359 462.9 
BiONO3..... .-.-] 285.3972 285.4 ‘|| Pridtumjdrin..625.0. 192.6510 
Boron, Bo....+...-+. 10.9410 POON TT MEVONG MLO r sie peeve e 55-9130 
Bromine, Br......... 79.7680 79.8 eggs’. 5S: Fewer 159-7159 
Reno a es spines 118.7870 118.8 FeSO4+7H,0..... 277.4933 
TAG aics Lee's 187.4430 187.4 Fe SOs + (NH4)2 
Cadmium, Cd....... 111.8350 111.8 F i 4+ 6H» tes des 
PaO sieey cx escitiosy 127.7983 127.8 €2( O4)s og v2 
WAS ane cata ‘...+] 143.8190 143.8 O4+24He 962.3360 
Cesium, Cs... . ...| 132.5830 132.6 Lanthanum, La..... 138.5260 
Calcium, Ca....... -| 39-9900 40. Deady: Phases ces 206.4710 
CaO oes sree sess 55-9533 56. PHO ce ane tates bs 22244343 
CaCOs.... -. +--+] 99-8535 99-9 Phsieccsmeeale ois 238.4550 
CEB ie e snes le eos 135-8272 135 8 Po(NO pees. 330.2928 
Max honinsar is: secumens 11.9736 Tz. PESO Mons cttc sys 302.3082 
Uys Seeige cednlemen | ape QR00 27.9 ihe : 
goss ntsc. Mase [qgrqoos 43-9) 4) bith, ac... 2% -| 7.0073 
Gérium, ‘Ce. 3.0.5 140.4240 140.4 ‘ 
5 M Mex 
er REE Sy stsraldy 35-3700 35-4 MeO oc at te 
ASCE sis sie ehsieeote 143.0450 143. VY ‘ 
OMG Ueereeteyieae visto 58.3680 58.4 MESO s eda . 20-3778 
Chromium, Cr....... 52.0090 52. 
C03 Markelanisees 151.9079 I5I.9 Manganese, Mn..... 53-9060 
DTI 7 ine en ate 293-7991 293.8 MnO ore 4. be og eeee 
KsS Ox Crx(S09); 3 MnO. see twee eens 85 8326 


+2qHi 0. ws <2 0/996: 5240 996.5 MigO ss cccreeceeee 225.5712 
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TABLE BASED ON THE LATEST REVISION OF 


ATOMIC AND MOLECULAR WEIGHTS. 


( Continued.) 
aie hed a 
NAMES OR FORMULAS., WEIGHTS. igus: : || NAMES OR rorwutas.| wetcurs ANnights : 
aie ae jad aetsl el a AS ere 
ante » Hg Beeman 199.7120 199.7 Rubidium, Rb...... 85.2510 85.3 
teers cedeeee| 270.4520 279-5 || Ruthenium, Ru..... 104.2170) 104.2 
Hes “yp ke ae <p: a -Son0 ASE? Scandium, Sc....... 43-9800 aan 
Molybdenum, Mo...} 95.5270 95:5 || Selenium, Se........ 78.7970 78.8 
Nickel, Ni.......... 57 9280 | 57-9 | Silicon, Si 28.1 8 
SIMCON, SE os .eccces 1950 28.2 
REE oi etiaei cited x 73-8913 73-9 BO coos aaeeln Bar 6. 
Ni $0, ¢ (NH»2 102. oO .1216 a. x 
SO,4+6H,0..... 393-4242 393-4 Silver, Ag. ERR Oe 107.6750 107.7 
caro eas | ee é ‘ HEE ech eau nas 143.0450 143 
dum, Nb... 93-fe 93-8 AgNOs...........] 169.5859 169.6 
Nitrogen, N. ... ...| 14 0210 14. Sodi N 
, 107.8585 107.9 tum, Na... 2.6% 22.9980 23 
62.9109 62.9 eNotes wie Sa 58.3680 58.4 
100.9299 | 100.9 Roe: 105 8595 105.9 
17.0210 17. GU) deen oe lare cles 61.9593 62. 
18.0210 18. Strontium, Sr 8 8 
ENO. 7.3740 7-4 
. 7 SrSO4.. Reet ce xek 183.2112 183.2 
|. 442.7 Sulphur; Si.ie2<. 6 aes 31.9840 42. 
rp bg tid aie Viv. tases arsine. 63.9106 63. 
198.5 || 9 
j CO Se aaa eer Fis 79.8739 79-9 
16. ma PN eee Si eS ies 95-8372 95.8 
31.9 ERPS akc ch aie tlare's's 97 -8372 97-8 
Ae Tantalum, Ta .. ... 182.1440 182.1 
70.8 | Tellurium, Te....... 127.9600 128. 
95-8 |! Thallium, Tl........ 203 7150 203.7 
fh Ry a ee : 
| ra7-7 |) Thorium, Th........ 233.4140 233.4 
| 443-7 OL ih SOS a ae 117.6980 117.7 
105.7 | SnCl,+-2H.0O.. 224.3646 224.4 
: Abie 149 6246 149.6 
H I. . . ™ 
| iy SPitanim, Ties... :- 47-9997 48. 
221.6 Tungsten, W........ 183.6100 183.6 
: | 1094.4 Pear. UW esis ess: 238.4820 238.5 
pa Cly 484.6730 fe: Vanadium, Va....... 51.2560 51.3 
(NH,4)oPtCl;.. 442.6770 442.7 | Ytterbium, Mavviesisas 172.7610 172.8 
Raine. eee 39-0190 | 39- Maaold Uetacoeratine lg 89 .8160 89.8 
EY ae a aon aad zine, Bias eae es 64-9045 64.9 
Ue eee eee 484.6730 484.7 Z ae eh ene Hi. ses = ree 9 
b SO eosceseeert 173.8752 173-9 mSO04+741g0 ....| 280.484 acy 
Rhodium, Rh....... 104.0550 104.1 Zirconium, Zr. ...- | 89.3670 89.4 
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TABLES OF WEIGHTS AND MEASURES. 
ENGLISH WEIGHTS. 
TROY WEIGHT. 
Pound. Ounces. Pennyweights. Grains. French Grammes. 
Liev osiejswie. ieleletere Mwai eats oieibl tele BaD ees 5760 = 373-2419 
ML aibintee dale eis aibinmye BOie'sieg subi pa aes 480 = 31-1035 
Ei nui meee RE 24 = 1.5552 
APOTHECARIES’ WEIGHT. 
Ib, 2) gr. 
Pound. Ounces. Drachms. Scruples. Grains. French Grammes 
Seve belie ee Wises. ete ee Qovostrawees BOB sitar 5760 as 373-2419 
Diccpececoce Soe tese ved Bena svecneen 480 = 31-1035 
Sea 35 60 = 3 8879 
it <mGeeae8 oc eee 1.2959 
I = -0648 
AVOIRDUPOIS WEIGHT. 
Pound. Ounces. Drachms, Grains. French Grammes. 
Discabeisioieigivets tye’ MGyavs ws momivomne se BEG cos kae vent eae 7000 = 453-5926 
Tivnee tonween dee ++ 36. 75 = 28.3495 
Lod se on pina eee 27.343 = 1.7718 
METRIC MEASURES. 
MEASURES OF LENGTH. 
x Millimetre = o.oor of a metre, 
x Centimetre = o oro of a metre. 
x Decimetre = 0.100 of ametre = about 4 inches. 
1 Metre = 1.000 Metre = 39.37 inches. 
z Decametre = 10 000 metres. 
1 Hectometre = 100.000 metres. : 
t Kilometre = _1,000.000 metres = about % of a mile. 
t Myriametre = 10,000,090 metres = about 6 4 miles. 
MEASURES OF SURFACE. ; 
x Centiare = 1 Square metre == about x 4 square yards, 
1 Are = 100 Square metres, ‘ 
x Hectare = 10,000 Square metres == about 2}4 acres. 


x Cubic Metre 


Hdl 


MEASURES OF VOLUME. 


1000 Cubic Decimetres. 


zo00 Litres, or one Kilolitre. 


r Stere. 


MEASURES OF CAPACITY. 


1 cubic decimetre, 


“ 


1. Litre ee } or 1000 cubic centimetres about 1 quart. 
MEASURES OF WEIGHT. 

1 Milligramme = o.oor of a gramme oS about és of a grain. 

xt Centigramme = o.oro of a gramme. 

x Decigramme = 0.100 ofa gramme. 

1 Gramme = 1.000 Gramime = about 154 grains. 

t Decagramme — 10,000 grammes. 

t Hectogramme = 100.000 grammes. 

1 Kilo(gramme) == 1000,000 grammes = about ot lbs. 

x Tonneau == “3000. Kilo’s = about 1 ton. 
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ALPHABETICAL TABLE OF EQUIVALENT VALUES OF 


WEIGHTS AND MEASURES. 


Rh a) MEN SEN DIONNE autre eta arate slp edi cfare ei iets tialatarGiasiaina’s ain als eee 


1 Centiare = 1 sq. metre, = 100sq. centimetres............. 2.4. 


z Centimetre = ORS ORE nee ee nea 


Th 
1 Cubic centimetre; (of dist. water, weighs 1 gm.)........... 2... 


x Cubic decimetre, (same as x litre)... .............. 


ee anaes of distilled water, weighs 1000 gms., or......... 


ei f : ‘¢ tin English or imperial measure 


I s be in American or wine measure 


ee ee ee ed 


Br@ unio fade (rpad GUNG UGNES) 2.4. ce ches io ce Sev eniewececes ness 
meta, "ee winteri(at Ga? WP.) WeigDE: .... 2c cscs cece sees eyees 
Be HREM oi 5 a ys0id mates aa ea Seema a rave i es aa eee wsaak ates 
eet ont ea water (at Ga) E.) WEIGHS). evied eye) cece ecees seins 

se Or Gf water (atGo7 Na) WEIRNS 0.5 ceases vectees see 


x Cubic metre (1 Stere), = 1,000,000. C. C., or..-...... eaves 


Meariiticd OUNCE, UDPErIAl,—— 20-4 Cy Coo. oes cocesiev cde sclsccescowe 


Cs bt rte rieeaetattey aaa) Ge calc cc clive ds secdicesiees 


 ** be imperial, of water (62° F.) weighs..... Petal eter 


o “sé 


: x wine measure, of water (60° F.) weighs........... 


— 


ag Pa 
ae 


1 Gallon, imperial, = 277.274 cubic inches................ eames 

I be * — of water, weighs (62° F.) zo Ibs. or... ........ 

1 Gallon, wine measure,== 231. cubic inches...............-2006-- 
Lai “ce Las 


I of water, weighs (60% F.) 8.34 lbs. or...... 
x Gramme (weight of x C. C. of dist. water, 49 C.).........-.0-0- 


ie Kilogramme (1000 grammes)......:.+----ceeceeeeece cee eet at 


1 Litre (see cubic decimetre). 


1 Metre (1 40-mill’th of Earth’s meridian) 3 ft. 3 in. % in., nearly. 
x Pint, wine meas., = 16 fluid oz. = of water (60° F.) 7296.5 gr... 
1 ‘ imperial, = 20 fluid oz: = of water (62° F.) 8750. gr....... 
x Quart, wine measure, = 32 fluid Qunces.............0eeeee scene 


See ARMENEAl, = Ace PANG OUNCES, o 45a ccs des sess tevecssecees 


I 
Me Ree A VORTONNPICIS CANN IDS:) 60 050 cts s eee cos Ses cecsevadeverss 


Se POMUGAUE == FOU, O00 GUIS. casas ecco ce cam teres cocece.sccees a 


119.6 sq. yards. 
1550. sq. inches. 
-3937 inches. 
.0610 cub; inches 
tooo C. C. 

x kilogramme. 
-8804 quarts. 
1.0567 quarts. 


28,315.3119 cub. cent. 


62.3210 Ibs. Av. 
16.3861 cub. cent. 
252.458 grains. 
252.5 grains. 

xooo. litres. 

1.7329 cub. inches. 
1.8047 cub. inches. 
437-5 grains. 

456.0 grains. 

30.48 centimetres. 
4.5435 litres. 
70,000 grains. 

3 7852 litres. 
58,372.2 grains. 
15.4323 grains. 
2°54 centimetres. 
2.2046 Ibs. Av. 


39-3708 inches. 
473-148 cub. cent. 
567.932 cub. cent. 

-9463 litres. 
1.1358 litres. 
29,1663. oz. Troy. 
1000 kilo’s, 
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TABLE SHOWING CORRESPONDING DEGREES ON THE SCALES OF © 


THE FAHRENHEIT AND CENTIGRADE 


Raita sessed 
FAHR.| CENT. | FAHR.| CENT. | FAHR.' cent. | FAHR.. carl FAHR.| CENT.|| FAHR. .| CENT. 
| 
42.<<s' | 0: 62 -- | 16.6 jlor.4..| 33. |/127 onl ie Ir52... 66.6 |\182...} 83-3 
Sic 54 \62.6.. 17 NOR. sap gae3 \jr22...| 50. | 152.6.! 67 edge | 83 
33-8..| 1. [63 ...| 17.2 [93.---| 33°8 ||123- «| 50.5 ||153--.| 67-2 ||183.2.) 84 
Sie wads Dee e Od ari, Oty aa aees | - as 123.8. St. | 154--+) 67.7 \184... 84.4 
35+---| 16 1164.4..| 18. |\]94..--] 34-4 |/n24...) 52.2 ee 68. 185... 85. 
' | | I | 
35.6 2, {|65....| 18.3 ‘l9g....| 35. 225-¢"| 51.6 |ir55...| 68.3 be 85.5 
Coe 2.2 }166... | 18.8 |96....] 35.5 Jlz25.6.| 52 i136...| 
pa 2.7 |/66.2..| 19. |96.8..] 36. |/126...! 52.2 {1r56.2.| 69 5 
37°4 BAO Vel 1954. 167 anos) SO on ser tle ee lr57... 
38.. 3-3 |/68.-.-.1 20. {198....1 36.6 bom 53 158...) 
39-+ 3-8 |/69. 20.5 |198-6..| 37v | /128.../ 53.3 ||159..-| 
39-2 ae, O08. Br. ogni: (area j129---) 53-8 ||159.8.) 
40.. 4.4 ||70....| 21.1 1/100...) 37.7. ||129.24) 54. ||260... 
ATcces| 5. H7t-.. | 21.6 |/t00.4.| 38... -} oct 54-4 ||161 
42. 5-5 i|71-6..| 22. |/zor...| 38.3 jir3z. «| 55. |/x6r.6 
' H | j 
42.8..| 6. :|72....| 22.2 ||r02...] 38.8 |Ix32.... 55.5 ||z62...| 
oe 6.2 3/73.. 22.7 ||102.2.| 39.. ||132.8.! 56 |163...| 
44----; 6.6 173-4--| 23. ||T03. «| 39.4 ||133 56.1 |/163.4. 
44:6..1 7. M74... 23-3 |104..-| 40. | /134..-, 56.6 ||164.. 
Aga ‘| 7.2 '175.- 23.8 !|105...| 40.5 234-6 57 [265- 
46....|\ 727 '|75.2..| 24. |I105.8. BTN RRL Ree 165.2 
46.4 A? 76 24.4 ||106...! 4r.z |1136. .| 57.7 |!266.. 
47 - 8.3 177 25. ||107...| 41.6 |'136.4.; 58. ||167...| 
48....) 88 178 25.5 ||107-6:| qo. ||%37-.-1 58.3 ||268...] 
48.2 g- j|78.8..| 26. {{108...| 42.2 |/138 a 58.8 |/168.8 | 
49----1 9 4 '|79 26.1 '|109...| 42.7 1/138 2.1 59... ||t69... 
50.. 10. ||80 26.6 ||t09.4.-] 43. |1139---1 59-4 |x70 a 
5I.---| 10,5 |/80.6..| 27. i/1r0...| 43.3 j|140...! 170.6. 
§r.8..1 rx, {/8r....| 27.2 |itt1..-} 43.8 |[rqr-..| 60.5 |Iz71...| 
52. 11.1 |[82.. 27.7 ||11t.2.| 44. 1 ed 8. 61 T7200.) 
53----| 11.6 \/82.4..] 28. |[rr2...| 44.4 }'142...' 6r.x |/n72.4 | 
53-6..| 12.. 1/83.. 28.3 ||113---j 45. ||143- + 61.6 |1173-+-) 
54----| 12.2 }/84....] 28.8 lirrq...) 4s. (143.6. 62 174. +0 
55---+| 12.7 ||84.2 29. ||II4 8.| 46. j.t44- -: 62.2 |1174.2.; 
55+4--| 13 |185 29.4 ||115---| 46.1 {1145 | 62.7 ||175-- | 
| | 1 
56 13.3. $86.- 30. |ix16...| 46.6 |'145.4.! 63 E90 Gs, 4 
57 | 13.8 487-- 30-5 (116.6. 47. 140.75 63.3 4/177--- 
57-2 Taig 11787 -8..' gr. lr17... 47.2 | 147 63.8 ||177.8. 
58 14.4 , 88 31.1 imr8... 47-7 \\147-2 64 178 bet 
5Q 15 ‘pe 31.6 |1118.4.1 48. |jr48..-) 64.4 |1179-- | 
fo 1 | 89 6 2. |{tr9 8.3 |ix49 16e: 179.6. 
60.8... ae 1O0.... ad i120... 48 8 ||r50...! aan 180... 
6t.--.] 16.1 | Ot----| 32.7 l120.2. 49- ati 66. |{x8r.. .| 
i aie Ye 1/181 ak 
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SPECIFIC GRAVITIES}; OF SOLID AND LIQUID 
ELEMENTS. (WATER=1.) 


RAS eer tea “59 PMO eR Ad doar at a see 7-10 — 7.20 
Potassium 86 Rute aan ccna vies se 7-29 — 7.30 
OLE ee ora ecreren 97 MAGN Ponce cictins aac Ud eek 7-79 — 7.84 
Chlorine (liquid)........ 1.33 Manganese...... Pore? ce 8.01, — 8.03 
MRT a sine: c/e arcu e'a oa 1.58 CE TE) (Ree aR ir serine ar ae 8 49 — 8.51 
‘Magnesium .... ....... BTee meen E GA, | MINICKEN s Cs icc voces esac sete 8.60 — 8.82 
hosphorus............. 1.83 — 1.96 ||Cadmium............... 8.45 — 8.69 
BPO o's cae seas .see| 2.98 — 2.07. ||Molybdenum............. 8.62 — 8.64 
SGlucinum.......... .... 2.10 WGnpeRs cs. 6. oes a ccc weet OOS) — S05 
MMOGs fcc ec vedeen«. dee 2.27 — 3.52 || Bismuth .... 2.2.02... 52. 9.78 — 9.80 
| BM es. catake ycos ces 2.49 BHINGH wre tee onts San aaivnice 10.40 — 10.57 
! ST ee 2.50 — 2.67 || Rhodium..............655 II.00 — 11.20 
MeErOntiUM .. ........04. 2.54 Bipdle 2oe5s i Gab ota ahes 41.33 — 11-30 
Bromine (liquid) .. ....| 2.99 — 3.19 ||Palladium... ........... rt .80 
OSU 4.28 — 4.80 || Mercury (liquid.).... .... 13.60 
Eee emer re rego 4-95 SRUMESEM cos concer aces ee 17.20 — 18.30 
RS 6 dears octane hs 5-63 — 5.67 ||Uranium ................ 18.40 
Srellurium ...........:.. Cte "4 GO occ cei red ele, ap EGO rm 3O.94 
BRMMONY <5. 2 <lcse cose. 6.72 PURI oe 5iscot ns0 «alee os 21.50 
wba mee cette ag 7-01 UMIMAIE oles i tkco scala) aes 21.80 


SIMPLE FORMULAS FOR CALCULATING AREAS, 
SURFACES AND VOLUMES. 


Kissa. 1436. 
PLANE AREAS. 


Triangle, (altitude, 2; base, .4).........-....... eee Area = 3 ab. 

mmole,;(radius, ie > diameter, D)..........5----ceceoes-s a = @ R2 or &%  D? 
| Ellipse, (semi-axes, a and 4)....... .... eae tatiiate Dena cee rs | Beers 7 ab. 
| SURFACES OF SOLIDS. 

Sphere, (radius, R; diameter, D)..... Surface = 4 7 R?2 or 7 D?. 
Cylinder, (radius, R; height, #)...... & = ° 2(m R2)+(2nR)h =27R(R-+h). 
VOLUMES OF SOLIDS. 

Sphere, (radius, R; diameter, D)..........--..20+000- Volume = 4n R? or 4x Ds. 
Cylinder or Prism, (height, 4, area of base, @)........ ch == ah. 
Cone or Pyramid, (height, hs; area of base, a) ....... bp = 4 ah. 
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THE C. G. S. SYSTEM OF UNITS. 


The C, G. S. System of Units is the result of an attempt to express all quantities with — 
which physical science deals, in terms of three fundamental units :— 
A Unit of Length, the centimetre: “ 
A Unit of Mass, the gramme; 
A Unit of Time, the second. 
From these the following units are derived: — 


Unit of Surface; the square centimetre. 


“«« « Volume; the cubic centimetre. 


« « Velocity; the velocity of one centimetre per second. 


“< “ Acceleration; the acceleration which imparts unit velocity to a body, in one sec- 


ond. 
«« « Force; the dyne; the force, which, acting on a gramme mass for one second, 
imparts to it a.unit of velocity. 
Work, the erg; the work done by a dyne working through one centimetre. 
«* “« Energy; also the erg: since the energy of a body is measured by the amount of 
work it can do. 

‘ Heat; the amount of heat required to raise one gramme of water from 0° to 1° C. 
“« Magnetic Strength; a magnetic pole has unit strength when it repels a similar 
pole of equal strength, one centimetre distant, with the force of a dyne. 

“« Electric Current (electro-magnetic system); a current of such strength that 
one centimetre of its circuit, bent so that every point of it is one centimetre 

distant from a unit magnetic pole, exerts upon this pole the force of a dyne. 


ae ‘ 


Electric Quantity (electro-magnetic system); the quantity conveyed by a unit” 


current in one second. 


a ‘ 


ence of potential when one erg of work must be expended to bring a unit of 
-++ electricity from one to the other against the electric force. 
“< “ Electric Resistance (electro-magnetic system) ; a conductor possesses unit resis- 
tance when a unit difference of potential between its ends, causes a unit cur- 


Difference of Potential (electro-magnetic system); two points haye unit differ- 
- * 
rent to flow through it. \ 
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ALPHABETICAL TABLE OF UNITS USED IN 
| PHYSICAL SCIENCE. 


-Ampére; unit of electric current; ro—! C. G. S. units; the current produced by the dif- 
ference of potential of a volt through the resistance of an ohm. 

Calorie; French unit of heat; quantity of heat required to raise one kilogramme of water 
\; from o° to 1° C; equals 3 968 Eng. units of heat. (See Heat, English unit of.)  » 
Capacity, unit of electric. See Farad. 

‘Cheval-de-vapeur. See Force-de-cheval. 

Coulomb; unit of electric quantity; ro—! C. G. S. units; quantity conveyed by the cur- 
rent of an ampére in a second. 

| Current, unit of electric. See A mpére. 
Electro-motive force, unit of. See Volt. 
Farad; unit of electrtc capacity; ro—? C. G. S. units; quantity which, with the electro- 
. motive force of a volt, would flow through the resistance of an ohm in one second. 

_ Foot-pound; English unit of work; work required to raise one pound through one foot in 
| _ opposition to the force of gravity. 

Force, units of. See Ktlogramme and Pound. 

'Force-de-cheval; French unit of power; .9864 horse-power; power of doing 75 kilogram: 
i metres (542.5 foot-pounds) of work per second. 

Heat, English unit of; heat required to raise one pound of water from 32° to 33° F. (See 
Calorie.) x 

_Horse-power; English unit of power; power required to perform 550 foot-pounds of work 
per second. 

'Kilogramme; French unit of mass, and also of force. (See Pound.) 

Kilogrammetre; French unit of work; work required to raise one kilogramme of mass 
__ through one metre in opposition to force of gravity. 

“Mass, units of. See Kzlogramme and Pound. 

Ohm; unit of electric resistance; 10° C. G. S. units; is the resistance offered to a current 
of electricity by a wire of pure silver or copper one millimetre in diameter and 48.6 
g metres long at 65° F (18 3° C). 

i Potential, unit difference of. See Volt. 

Pound; English unit of mass; regarded as a wezght it is used also as the unit of force, i. e. 
the force exercised by the mass of a pound (where g = 981: London). 

Power, unit of. See Morce-de-cheval and Horse-power. 
_ Power, unit of electric. See Watt. 

_ Quantity, unit of electric. See Coulomb. 

Quantity, unit of magnetic. See Weber. + 

_ Resistance, unit of electric. See Ohm. 

Volt; unit of electro-motive force; 10° C. G. S. units; equals .9268 of the force of one 
Daniell cell. 

- Watt; unit of electric power; 107 C. G. S. units; power exerted by the current of am 
___ ampére through the difference of potential of a volt. 

Weber; unit of magnetic quantity; 10 C. G. S. units. 

Work, units of. See Hvot-sound and Kilogrammetre. 
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When corresponding with advertisers please mention this book. 


> Picture-Making by Photography< 


IS NOW SO SIMPLIFIED 


That any person of intelligence may acquire the art. 


A treatise on Photography with simple manual of instruction 
and descriptive catalogue sent WITHOUT CHARGE, to any 


‘one interested in the subject. 


SCOVILL MANUFACTURING CO. 


Established in 1802. 


423 BROOME STREET, - NEW YORK. 


~W. IRVING ADAMS, AGEnrt. 
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Report oF AWARD AT CENTENNIAL INTERNATIONAL EXHIBITION. 


“The exhibitors manufacture Platinum vessels for laboratory use, from native grain 
which they refine or scrap. All articles are made from melted Platinum, and hammered 
out. Excellence in the quality of Platinum Apparatus. 


(Signature of the judge, F. A. GENTH. 
AWRENCE SMITH, F. KuHLMAN. 
Approval of . DEWILDE, Dr. V. WAGNER. 
Group of Judges. E. PaTERNO, Cuartes A. Joy. 
J. W. Matter. 


ESTABLISHED 1842. 


FIRST PREMIUM AT FRANKLIN INSTITUTE, 1845. 
First PREMIUM AT CENTENNIAL INTERNATIONAL EXHI- 
BITION, 1876. 


JOAQUIM BISHOP. EDWIN T. COX. 


J. BISHOP & C0. 


SUGARTOWN, CHESTER CO, PA, 
Refiners and Melters of Platinum, 


—— MANUFACTURERS OF}—— 


Assaying Apparatus, Blowpipe Jets and Spoons, Triangles, Retorts, Dishes, Wire, Stills, 
Capsules, Foil, Filtering Cones, Seamless Ignition Tubes, Crucibles, Bottles, Spatulas, 
Perforated Crucibles and Boats, Crucible Tongs with Platinum points, etc.; also any 
Experimental Instruments made to order (from drafts) at the same rates as other Platinum 


work. 
CRUCIBLES COST (APPROXIMATE), ACCORDING TO WEIGHT. 

CAPACITY. CAPACITY. 

Gog ee kSs Mista ss ponte ss bert heen $2 so BO GNC. AN asta tne tains gn coe ee wee $6 so 
be) ETO ay i ee ee 3 80 25 na Saie Da apames eee at Seen 8 00 
vt pate pode Pare ies gery ee 5 50 RO. tt Ale inascmue wie Sid Cu lected aie minoeoiane II 00 

DISHES COST (APPROXIMATE), ACCORDING TO WEIGHT. 

9, BIGH. gach gt saat $15 50. | 334 inchsis dc oes oe $20.00 }- 4s cinch... 05 sesso $35 00 


Larger Dishes and Crucibles in proportion, according to weight. Crucibles and 
Dishes remade, and all kinds of Platinum ware repaired. All work hammered into shape, 
and warranted equal to any European work made. Old Platinum or Native grain bought 
or taken in exchange: Scrap melted at the shortest notice. All articles sent by Adams 
Express, directed to J. BISHOP & CO., Malvern Station, P. R. R., will meet with 
prompt attention. : 
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+iSCIENTIFIC# 
BOOKS AND PERIODICALS, 


In the German, French and English Languages. 


The Latest Publications on Hand; Orders Filled at 
Shortest Notice. 


Complete Sets of Scientific Periodicals a Specialty. 
GUSTAV E. STECHERT, 


P, O. Box, 2450. 
766 BROADWAY; NEW YORK. 


BR ANCHES: :—At L aiidevins 26 King William St., Strand, W. C. 
At Leipzig: Hospital st, 15 


EUROPE!! 


Cook’s Grand Excursions leave New York in 
April, May and June. Passage Tickets by all 
Atiantie Steamers. Special facilities for securing 
g000 berths, Tourists Tickets for individual tray- 
elers in Europe, by all routes at reduced rates. 

Cook’s Excursionist, with maps and fall partic- 


ulars, by mail 10 cents. Address 
THOS. COOK & SON, 261 Broadway, N. Y. 


BOSTON: 197 Washington Street. CHICAGO 
106 Dearborn Street. 
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BECKER BROTHERS, 


(Successors to BECKER & SONS,) 


MANUFACTURERS OF 


ta 


ie il 
i) 
i Vl 


«Balances + and + Weights 
OF PRECISION. 


G MURRAY STREET, 
New York City. 


Niustrated price list mailed on application. 
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eee ae 
“ASTRONOMICAL: + TELESCOPES: 
Achromatic Objectives, 
EYE PIECES, LENSES, PRISMS, 


Achromatic Triplets with Patent mount- 
ing. Microtomes and general optical work. 


No. 186 Westminster Street, 
PROVIDENCE, R. I. P.O. BOX 40. 


Western Electric Co., 


Suecessors to CHas. WILLIAMS, JR. 


(ESTABLISHED 1856.) 


109 & 115 Court Street, Boston, Mass., 


—MANUFACTURER OF— 


“Telegraphic, Electrical and Magnetical* 


APPARATUS. 


Call Bells, Annunciators, Telegraph Instruments, Batteries, Medi- 
eal Machines, Office, Annunciator, silk and cotton covered and line 
Wire, Insulator Brackets, etc. Telegraphic, Telephonic and. Electri-. 
cal Material of all kinds. 


CHAS. WILLIAMS, Jr., Manager. 
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| Brder dive iron the F Fac actory 

afirst. Glass 7 Qctave sea 
ann Rosewood Piano, 

with a Chime ad 30) Bells. 


000i 


Se a 
BS) 

ae 

eS 


Pas 


: Send fe Grate P ee 


“and full Information fo 


BSwowwcen Pano Ca 


NEW HAVEN, CONN. U.S.A. 


MUSIC HATH CHARMS. 


We would recommend all who wish to secure a first-class Piano or Organ, to send for 
Catalogue to B- Shoninger Piano and Organ Company, of New Haven, Conn. Estab- 
lished in 1850. We are informed that this house is one of the most reliable manufacturing 
concerns in the United States. We believe a large amount can be saved by ordering 
direct from the Factory, over the usual retail price, and purchasers will have the satisfac- 
tion of knowing that they will receive a first-class instrument, fully warranted. 
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E. WEISKOPF, 


Manufacturer of 
+OPTICAL+LENSES+ 
PE SPECIALT Y. 
Condensers of all kinds, Cosmorama Lenses 
and Magnifying Mirrors. 

N. H. R. R. Building, four doors west of Center St., 
Franklin Street, - . NEW YORK. 
pO SSeS Ee ee ee 


were: GILL OF 7S 
Ser PieN'S. 


For ARTISTIC USE in Fine Drawings, Nos. 
290, 291, 659, and 850. 
For Fine WRITING, Nos. 1, 303, and Ladies’, 
170. : 
For BROAD WRITING, Nos. 294, 389, and 
Stub Point, 8409. 
For, GENERAL WRITING, Nos. 332, 404, 390, 
and 6c4. 
JOSEPH GILLOTT & SONS, 
git John Strect, N. Y. 
HENRY HVE, Sole Agent. 
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HERBERT R. SPENCER & 60, 


(SuccEssors TO C. A. SPENCER & SONS) 


GENEVA, N. ¥. 


MicroscopeObjectives 


—OF THE— 


> HIGHEST + GRADE.< 


We call particular attention to our new Homogeneous Immersion 
Objectives. They are constructed on a new formula, are of wide angle 
and long working-distance. These Objectives have peen pronounced 
by eminent microscopists to be unrivalled. To those wishing to purchase 
a cheaper grade of objectives, we can recommend our ‘Professional” and 


“Student’s” series as of the very best quality for their respective grades. 
ia We guarantee all our objectives to be perfectly uniform in quality. 

_ Dealers in stands, accessories, test objects and 
mounting materials of all kinds. 


Orders sent direct to us will receive prompt attention. Price-list sent 


on application. 
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Armateur « Photography 


IN ALL ITS BRANCHES. 


OUTFITS FROM $10.00 UPWARDS. 
USE THE 


OR THO-PANACTINIC LENS 


_ For INTERIOR AND EXTERIOR VIEWS. 


THE PERFECT MOUNTING SOLUTION 


Will not wrinkle the thinnest mount. 


Price List furnished on application. 


C. H. CODMAN & CO., 


BOSTON, MASS. 


Y 


TN 


Exersise! Exercise ! | 


Every one needs it, particu- 
larly at this time of year. 


UsE 


WRIGHT & DITSON’S 
HARVARD 


Chest Weight Apparatus, 


It will keep the form erect, 
strengthen weak lungs, and 
expand thechest. Itcan be 
used by both old and young. 


Price Complete, $10.00. 


Fine Athletic Goods, Silk, 
Worsted and Cotton Tights, 
Polo Outfits, ete. 

Send address for our Il- 


lustrated Catalogue. ONS 
WRIGHT & DITSON, 
580 WASHINCTON STREET, - - BOSTON, MASS. 
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Chemical and Physical — 
~S= APPARATUS, += 
ASSAYERS’ AND JEWELERS’ SUPPLIES, ETC. 


Crucibles all kinds, Roya! Berlin and Royal Saxon Porce- 
lain, Jos. Kavalier’s Bohemian Glassware, Fine 
Graduated Glassware, E. Merck’s C. P. Chem- 
icals and Re-Agents, Balances’ and 
Weights, Furnaces, Muffles, Cupels, 

Scorifiers, Etc., Etc. 


95 JOHN and 191 GREENWICH STREETS, 


P. O. BOX 401, NEW YORK. 


Send for Illustrated Catalogue. 
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_B. WESTERMANN & CO.” 


(ESTABLISHED 1848.) 


838 BROADWAY, - - - NEW YORK. 


ENGLISH, GERMAN, FRENCH AND OTHER 
Foreign Books. 


Importation of single copies or quantities by the fastest steamers 
from all parts of the world. 


Subscriptions taken for all Foreign and Domestic Periodicals 
at lowest rates ; complete sets a specialty. 


GRUNOW’S MICROSCOPES 


=yAND— 


ACCESSORY APPARATUS. 


Objectives, Binocular, Micrometer and Spectral Eye-pieces. 


Particular attention is called to Newly invented “CAMERA 
LUCIDA,” New Ittuminatinc Apparatus, designed by Prof. 
Abbé, of Jena. Can be adapted to any Microscope. 


SPECTROSCOPES for Laboratory use, SPECTROMETERS, and ali 
other OPTICAL and PHYSICAL 1NSTRUMENTS of Precision, 


J. GRUNOW, 


Manufacturing Optician, 
(Established 1852.) No. 70 West 39th St., New York, 
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When corresponding with advertisers please mention this book. 


ESTABLISHED 1851. _ 


EIMER & AMEND, 


Importers and Manufacturers of 


Giwvals, Cdemial Apparatus, Assay Goes 


Nos. 205, 207, 209 & 211 Third Avenue, 
18th Street Station, Elevated R. R. Niew Work... 


SOLE AGENTS FOR 


Dr. C. Scheibler’s Normal Sacchari- 
metrical Polariscopes, Colorimeters, 


Hydrometers, &c. 


C. Schleicher & Schuell’s plain and 
washed Chem. pure Filters. 


Prof. Jolly’s Improved Spiral Balances. 


We keep the jheaviest stock of pure hammered. Platinum ware in this 
country, and furnish vessels, &c., of any description to order on short 


notice. 
SPECIALTIES: 


Normal graduated Burettes, Flasks and Pipettes; Bunsen Burners, 
Combustion Furnaces, Supports, Royal Berlin Porcelain, Bohemian Glass- 
ware, Volumetric Apparatus, Copper ware, Toepler Holtz Electrical 
Machines. Strictly chemically pure Acids, Schuchardt’s, Trommsdorff’s 
and Merck’s chemically pure Chemicals. 

We secured the most experienced and skilled hands for our glass blowing 
department and can supply every description of glass apparatus to order 
on short notice under a guarantee of accuracy and correctness. Illustrated 
Catalogues mailed on application. 
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CHEMICAL TEXT-BOOKS 


fe By. 


JOHN HowARD APPLETON, A. M., 


Professor of Chemistry in Brown University. 


I. The Young Chemist: rice 90 Cents. A book of chemical experiments 
for beginners in Chemistry. It is composed almost entirely of experiments, those being chosen 
that may be performed with very simple apparatus. The book is arranged in a clear, system- 


atic and instructive manner. 


Il. Qualitative Analysis: Price 90 Cents. <A brief but thorough manual 
for laboratory use. It gives full explanations, and many chemical equations. The processes 
of analysis are clearly stated and the whole subject is handled in a manner that has been 


highly commended by a multitude of successful teachers of this branch. 


Ill. Quantitative Analysis: Price $7.50. A text-book for school and college 
laboratories. This volume possesses novel and striking merits, such as will make it worthy of 
’ the same decided approbation and large sale that have been awarded to the earlier books of this 
series. The treatment of the subject is such that the pupil gains an acquaintance with the best 
methods of determining all the principal elements, as well as with the most important type- 
processes both of gravimetric and volumetric aralysis. THE EXPLANATIONS ARE DIRECT AND 
CLEAR so that the pupil is enabled to work intelligently even without the constant guidance 
of « teacher. By this means the book is adapted for self-instruction of teachers and others 
who require this kind of help to enable them to advance beyond their present attainments. 
THE PROCESSES SELECTED CALL FOR SIMPLE APPARATUS, a feature that fits the book for use 
where only moderate equipments are available. THE BOOK IS THOROUGH AND CRITICAL, and 
it deals with its subject in such a way as to make it a suitable guide for beginners in the very 


best quantitative laboratories. 


IV. The Laboratory Handbook: Price z2 Cents. An annual publi- 
cation containing many convenient tables for laboratory use. New tables are constantly intro- 


duced, and changes are made in order to keep the matter abreast of the latest discoveries. 


Copies sent by mail, postpaid, upon receipt of the advertised price, by 


Cc. ROSCOE & COMPANY, 
Box 17, Providence, R. I. 


RICHARDS & Coxe 
CHEMICAL afd: PHYSIK 
$= APPARATUS == 


No. 398 Bowery, Opposite sap 1 Street, 
NEW YORK. 


AGENCIES, 
Morvan Cructble Co., 
(Battersea Works.) 
London. 


Henry Crouch, London, 
Microscopes. 


Schmidt & Haensch, - 
+ Berlin, 
Schezbler's Polariscopes,™ 
Sacharometric Appa- 
ratus. 
Spectroscopes. 


Torrey & Eaton, 
Superior Cupels. 


Fudson's 4) 
Patent Sectional Steel 
Assay Furnaces. 


Seh uchardt’s 
CoP. Chemicals: 


We auld call the attention of Prafessors of Chemistry and Physics. to. 
our stock on hand is not surpassed on either. side of the Atlantic; that w 
shop the most skillful workmen in metaland glass; that supplying prac 
men has been our sole business (and not a mere appendage to another’ for} 
fect facilities, long experience and undivided attention guarantee to th 
orders to us intelligence, promptness, and Carexulayees in their Bi 
satisfactory. to the buyer. é 


Illustrated Catalogues free on application. 


